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METHOD AND DEVICE FOR AUTOMATIC 
GUIDANCE OF AN AIRCRAFT, FOR A FLIGHT AT 

LEAST IN PART AT LOW ALTITUDE 

[0001] The present invention relates to a method and a 
device for automatic guidance of an aircraft, for a ?ight at 
least in part at loW altitude. 

[0002] Although not exclusively, the present invention 
applies more particularly to a military transport plane Which 
is generally very heavy and Whose maneuvering times are in 
general relatively sloW. 

[0003] Within the framework of the present invention, the 
expression loW altitude ?ight is understood to mean ?ight 
along a ?ight trajectory (at loW altitude) alloWing an aircraft 
to folloW as closely as possible the terrain over?oWn, in 
particular to avoid being pinpointed. A loW altitude ?ight 
trajectory (or part of trajectory) such as this is therefore 
situated at a predetermined terrain height, for example 500 
feet (around 150 meters). 
[0004] The subject of the present invention is a method of 
automatic guidance of an aircraft, for a ?ight at least in part 
at loW altitude. 

[0005] According to the invention, said method is note 
Worthy in that: 

[0006] a) at least one LLF trajectory section corre 
sponding to a loW altitude trajectory part Which 
makes it possible to folloW the terrain over?oWn, 
Which is able to be ?oWn by the aircraft and Which 
takes account of predictions of mass and of speed, as 
Well as of predictions of climb and descent perfor 
mance of the aircraft are determined, said LLF 
trajectory section comprising an entry point and an 
exit point; 

[0007] b) said LLF trajectory section is integrated 
betWeen a ?rst trajectory part corresponding to a ?rst 
phase of ?ight and a second trajectory part corre 
sponding to a second phase of ?ight, by providing 
respectively ?rst and second transition phases; and 

[0008] c) the aircraft is guided automatically in such 
a Way that, successively, it captures, folloWs and 
leaves said LLF trajectory section. 

[0009] Thus, by virtue of the invention, the aircraft can be 
made to ?y at loW altitude along said LLF trajectory section 
(LLF standing for “LoW Level Flight”) betWeen said ?rst 
and second phases of ?ight Which are, for example, cruising 
phases. 

[0010] Furthermore, 
[0011] in a ?rst variant, at least one of said tWo 

transition phases (namely a phase of capture and a 
phase of exit of the LLF trajectory section, as Will be 
seen in greater detail hereinbeloW) corresponds to a 
transition at constant slope; and 

[0012] in a second variant, at least one of said tran 
sition phases corresponds to a transition exhibiting a 
plurality of horiZontal levels (for example air traf?c 
control constraints). 

[0013] Advantageously, a capture point corresponding to 
the start of said ?rst transition phase (intended to capture 
said LLF trajectory section) is updated automatically, espe 
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cially by taking account of a pro?le of the terrain. Thus, the 
capture phase is alWays made secure With respect to the 
terrain. 

[0014] In a ?rst embodiment, said LLF trajectory section 
(is planned and) forms parts of a planned ?ight trajectory, 
especially during mission preparation. It may also be modi 
?ed in ?ight. It is also possible to form it and to insert it 
during a ?ight. 

[0015] In this case, in a ?rst implementation, to engage the 
folloWing of said planned LLF trajectory section in a man 
aged mode, the pilot is foreWarned When the aircraft is a 
predetermined distance upstream of a capture point corre 
sponding to the start of said ?rst transition phase intended to 
capture said LLF trajectory section, and he is then invited to 
enable an LLF guidance mode comprising an automatic 
capture mode and an automatic folloWing mode, respec 
tively, for capturing and folloWing said LLF trajectory 
section. 

[0016] Within the frameWork of the present invention, the 
expressions beloW are understood to have the folloWing 
meanings: 

[0017] managed mode, a mode of guidance according 
to Which the aircraft is guided by an automatic 
piloting device Which is controlled automatically by 
a ?ight management computer. This automatic pilot 
ing device automatically guides the aircraft accord 
ing to a speci?c target (or preset) calculated auto 
matically: angle of climb, angle of descent, lateral 
trajectory; and 

[0018] selected mode, a mode of guidance according 
to Which the aircraft is guided by an automatic pilot 
Which is controlled on the basis of references 
selected and entered manually by a pilot, such as 
heading, altitude and/or speed. The aircraft is then 
guided automatically according to a laW comprising 
a speci?c target (or preset): vertical speed, altitude, 
climb, descent, course, heading, etc. 

[0019] Moreover, Within the frameWork of the present 
invention: 

[0020] 
[0021] a (nonactivated) mode must be enabled in 

order to be able to be engaged; and 

[0022] a mode is disengaged When it is neither acti 
vated nor engaged. 

a mode is engaged When it is activated; 

[0023] 
geously: 

[0024] a) if the pilot enables said LLF guidance mode 
before the aircraft reaches said capture point (more 
precisely a start point of transition to the loW altitude 
?ight), said LLF guidance mode is engaged automati 
cally as regards capture at said capture point, and as 
regards folloWing When the LLF trajectory section is 
captured, at the entry point of said LLF trajectory 
section; and 

[0025] b) if the pilot enables said LLF guidance mode 
at a ?rst auxiliary point doWnstream of said capture 
point, the engagement of said LLF guidance mode is 
delayed until said ?rst auxiliary point, at Which it is 

In the ?rst aforesaid implementation, advanta 
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then engaged automatically as regards capture, and as 
regards following it is engaged automatically When the 
LLF trajectory section is captured, at a second auXiliary 
point situated on said LLF trajectory section doWn 
stream of said entry point. Preferably, in this case, said 
second auxiliary point is indicated to a pilot of the 
aircraft, for eXample on a standard display screen. 

[0026] Furthermore, advantageously, to leave an LLF tra 
jectory section, in a managed mode, the pilot is foreWarned 
When the aircraft is a predetermined distance upstream of the 
eXit point corresponding to the end of the LLF trajectory 
section, and he is then invited to enable an eXit mode for 
automatically exiting said LLF trajectory section, said eXit 
mode being engaged automatically When the aircraft arrives 
at said eXit point. 

[0027] In a particular variant, said eXit mode implements 
an eXit With horiZontal levels and Wherein, When a horiZontal 
level of said eXit (With horiZontal levels) is incompatible 
With a pro?le of the terrain, that is to say intercepts said 
pro?le of the terrain, an alarm signal is emitted. 

[0028] In a second implementation pertaining to said ?rst 
embodiment (relating to a planned LLF trajectory section), 
to engage the folloWing of said planned LLF trajectory 
section, in a selected mode such as mentioned above, the 
pilot chooses a capture laW. 

[0029] Advantageously, there is an automatic sWitch from 
said selected mode to a managed mode When the aircraft 
piloted according to said capture laW intercepts said ?rst 
capture transition phase or said LLF trajectory section. 

[0030] Furthermore, advantageously, to leave an LLF tra 
jectory section, in a selected mode, the pilot chooses an eXit 
laW. 

[0031] Additionally, in a second embodiment, said LLF 
trajectory section (called the “chance LLF trajectory sec 
tion”) is determined automatically during a ?ight of the 
aircraft. This relates to the situation Where no LLF trajectory 
section is available onboard the aircraft and Where the pilot 
requests guidance according to such an LLF trajectory 
section. 

[0032] For this purpose, according to the invention: 

[0033] said entry point of the LLF trajectory section 
is situated a predetermined distance ahead of the 
current position of the aircraft; and 

[0034] said eXit point of the LLF trajectory section is 
situated a predetermined distance ahead of said entry 
point. 

[0035] Furthermore, advantageously: 

[0036] the slope of a transition phase at constant 
slope corresponds to a predetermined slope, Which is 
modi?able by a pilot of the aircraft; and 

[0037] the speed of the aircraft along the LLF trajec 
tory section corresponds to a predetermined speed, 
Which is modi?able by a pilot of the aircraft. 

[0038] In a preferred variant embodiment, said LLF tra 
jectory section and said eXit point are modi?ed continuously 
in such a Way that they displace together With the aircraft, 
ahead of the position of said aircraft. 
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[0039] In this case, advantageously, if said LLF trajectory 
section Which is displacing encounters an auXiliary LLF 
trajectory section, planned in particular during mission 
preparation (as indicated above), these tWo LLF trajectory 
sections are merged to form a single overall LLF trajectory 
section. 

[0040] In a particular implementation, said ?rst trajectory 
part is an auXiliary LLF trajectory section, Which has been 
planned during mission preparation. In this case, by virtue of 
the invention, one is able to continue to make the aircraft ?y 
at loW altitude, at the end of a planned loW altitude LLF 
trajectory section (namely said auXiliary LLF trajectory 
section), by providing a chance LLF trajectory section. 

[0041] Additionally, advantageously: 

[0042] in a ?rst variant implementation, said ?rst and 
second trajectory parts are parts of a standard 
planned ?ight trajectory; 

[0043] in a second variant implementation, at least 
one of said ?rst and second trajectory parts is a 
planned loW altitude ?ight trajectory capture trajec 
tory. This relates to the case Where the aircraft has 
been diverted from the initially planned loW altitude 
?ight trajectory, for eXample When the creW tried to 
folloW at loW altitude a better con?guration of the 
terrain (valley, etc) to bene?t from more effective 
masking by said terrain, and When the aircraft must 
noW return to said planned loW altitude ?ight trajec 
tory by folloWing said capture trajectory. 

[0044] The present invention also relates to a device for 
automatic guidance of an aircraft, for a ?ight at least in part 
at loW altitude. 

[0045] According to the invention, said device is noteWor 
thy in that it comprises: 

[0046] means for determining at least one LLF tra 
jectory section corresponding to a loW altitude tra 
jectory part, Which makes it possible to folloW the 
terrain over?oWn, Which is able to be ?oWn by the 
aircraft and Which takes account of predictions of 
mass and of speed, as Well as predictions of climb 
and descent performance of the aircraft; 

[0047] means for automatically guiding the aircraft in 
such a Way that, successively, it captures, folloWs 
and leaves said LLF trajectory section. 

[0048] The ?gures of the appended draWing Will elucidate 
the manner in Which the invention may be embodied. In 
these ?gures, identical references designate similar ele 
ments. 

[0049] FIG. 1 is the schematic diagram of a device in 
accordance With the invention. 

[0050] FIGS. 2 to 4 are graphics making it possible to 
shoW general aspects of the present invention. 

[0051] FIGS. 5 and 6 are graphics illustrating the capture 
and the folloWing of a planned LLF trajectory section, in 
managed mode. 

[0052] FIGS. 7 and 8 are graphics illustrating the capture 
and the folloWing of a planned LLF trajectory section, in 
selected mode. 



US 2005/0273249 A1 

[0053] FIGS. 9 and 10 are graphics illustrating an exit 
from a planned LLF trajectory section, in managed mode. 

[0054] FIG. 11 is a graphic illustrating an eXit from a 
planned LLF trajectory section, in selected mode. 

[0055] FIGS. 12 to 14 are graphics illustrating particular 
features pertaining to a chance LLF trajectory section. 

[0056] The device 1 in accordance With the invention and 
represented diagrammatically in FIG. 1 is intended to auto 
matically guide an aircraft A, in particular a military trans 
port plane, for a ?ight Which is at least in part at loW altitude. 

[0057] To do this, said device 1 comprises a standard 
guidance system 2 Which receives information in particular 
by Way of a link 3 and Which is intended to guide the aircraft 
A along a received ?ight trajectory TO. Said guidance 
system 2 Which comprises for eXample an automatic pilot, 
determines orders for piloting the aircraft A, Which are such 
that the latter folloWs said ?ight trajectory TO. These 
piloting orders are transmitted by a link 4 to means of 
actuation 5 of controlled members 6 such as, for eXample, 
control surfaces (rudder, elevators, etc) of the aircraft A, said 
means of actuation 5 and said control members 6 being 
represented by broken lines in FIG. 1. 

[0058] According to the invention, said device 1 moreover 
comprises: 

[0059] means 7 for determining at least one LLF 
trajectory section 8, Which is represented in FIG. 2, 
Which corresponds to a loW altitude trajectory part 
making it possible for the aircraft A to folloW the 
terrain 14 over?oWn, Which is able to be ?oWn by the 
aircraft A and Which takes account of predictions of 
mass and of speed, as Well as predictions of climb 
and descent performance of the aircraft A. Said LLF 
trajectory section 8 comprises a point of entry 9 at its 
start and a point of eXit 10 at its other end; and 

[0060] means 11 Which are connected by a link 12 to 
the means 7, for integrating said LLF trajectory 
section 8 in the ?ight trajectory TO, betWeen a ?rst 
trajectory part T1 corresponding to a ?rst phase of 
?ight PH1 (for eXample a cruising phase) and a 
second trajectory part T2 corresponding to a second 
phase of ?ight PH2 (for eXample also a cruising 
phase), by providing respectively ?rst and second 
transition phases PT1 and PT2 corresponding, 
respectively, to a phase of capture and to a phase of 
eXit of said LLF trajectory section 8, as represented 
in FIG. 3. Said LLF trajectory section 8 of loW 
altitude ?ight is therefore situated at the stage of a 
PHO intermediate phase (of loW altitude ?ight). 

[0061] In a particular embodiment, said means 7 and 11 
are grouped together Within a central unit UC Which is 
connected by a link 13 to said guidance system 2. 

[0062] Moreover, according to the invention, said guid 
ance system 2 is formed in such a Way as to automatically 
guide the aircraftAso that, successively, it captures, folloWs 
and leaves said LLF trajectory section 8. 

[0063] The ?ight trajectory TO comprises a lateral trajec 
tory TL de?ned in a horiZontal plane and comprising recti 
linear segments S2 joining up With Waypoints P2 and a 
vertical trajectory TV (or ?ight pro?le) de?ned in a vertical 

Dec. 8, 2005 

plan. The LLF trajectory section 8 at loW altitude alloWs the 
aircraft A to folloW as closely as possible the terrain 14 
over?oWn. 

[0064] In a preferred embodiment represented in FIGS. 2 
and 3, said LLF trajectory section 8 comprises rectilinear 
segments S1 joining up With points P1 in the vertical plane. 

[0065] For safety reasons, this LLF trajectory section 8 is 
determined on the basis of a terrain pro?le 15 Which is 
situated above the relief 16 of the terrain 14. Moreover, 
represented by broken lines (in particular in FIG. 3) is a 
curve 17 exhibiting a plurality of different altitudes, each of 
said altitudes corresponding to a safety altitude, above 
Which the aircraft Ais at no risk of collision With the terrain 
14 over?oWn. 

[0066] Within the frameWork of the present invention, an 
LLF trajectory section 8 can: 

[0067] either be planned during mission preparation, 
it then forms part of the planned ?ight trajectory TO, 
as represented for eXample in FIGS. 3 and 4; 

[0068] or, Without having been planned initially, be 
de?ned during the ?ight, in the form of a “chance 
LLF trajectory section”. 

[0069] An LLF trajectory section 8 is the loWest route 
above the relief 16 of the terrain 14 Which makes it possible 
to pass above the highest peaks betWeen the points of entry 
and of eXit 9 and 10, With respect to the predicated climb and 
descent performance of the aircraft A over this LLF trajec 
tory section 8. 

[0070] Regarding the transition phases PT1 and PT2, the 
?rst phase PT1 is generally a descent phase and the second 
phase PT2 is generally a climb phase. Each of said phases 
PT1 and PT2 comprising respectively trajectories T3 and 
T4, may be effected: 

[0071] either, according to a single rectilinear seg 
ment With constant slope, as represented for eXample 
in FIG. 3; 

[0072] or, according to a plurality of horiZontal levels 
separated by corresponding climb or descent slopes. 
This makes it possible to minimiZe the duration of 
climb or of descent, in particular When the environ 
ment is dangerous. 

[0073] When the point of entry 9 and the angle of descent 
of the capture transition phase PT1 are not compatible With 
the terrain pro?le 15, as indicated by a characteristic sign 18 
in FIG. 4 (evidencing interception of the terrain pro?le 15 
by the capture trajectory T3 shoWn dashed), the device 1 
updates a capture point 21 (corresponding to the start of the 
capture phase PT1) Which is brought from a position 21A to 
a position 21B, as illustrated by an arroW B in FIG. 4. This 
brings about a displacement of the entry point 9 betWeen a 
position 9A and a position 9B, as illustrated on the lateral 
trajectory TL (represented on the upper part of FIG. 4) by 
an arroW C and on the vertical trajectory TV (represented on 
the loWer part of FIG. 4) by an arroW D. 

[0074] In a ?rst embodiment represented in FIGS. 5 to 11, 
said LLF trajectory section 8 is planned and forms part of a 
?ight trajectory TO planned in particular during mission 
preparation (or during the ?ight). For the sake of clari?ca 
tion of the draWing, the ?ight phase PH1 is a cruising phase, 
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during Which the aircraft A is guided With the aid of a 
standard guidance mode, guiding the aircraft A: 

[0075] vertically, in accordance With an altitude pre 
set; and 

[0076] laterally, in accordance With a course preset. 

[0077] The manner of engaging the following of said 
planned LLF trajectory section 8 is illustrated: 

[0078] 

[0079] 
[0080] In a managed mode, When the aircraft A is at a 
predetermined distance upstream of the capture point 21 
corresponding to the start of said transition phase PT1 
intended to capture the section of the LLF trajectory 8, the 
device 1 in accordance With the invention foreWarns the 
pilot of this situation, as illustrated by a characteristic sign 
22 in FIG. 5, Which evidences this predetermined distance 
With respect to said capture point 21. In this case, as 
indicated previously, the aircraft A is guided vertically in 
accordance With an altitude preset. 

in FIGS. 5 and 6, for a managed mode; and 

in FIGS. 7 and 8, for a selected mode. 

[0081] The device 1 foreWarns the pilot With the aid of a 
standard means 23 Which is for example connected by a link 
24 to said guidance system 2 and Which can present infor 
mation, in a visual manner, for example on a display screen 
25, and/or audibly. Said means 23 also indicates to the pilot 
that he must noW enable an LLF guidance mode comprising, 
according to the invention an automatic capture mode and an 
automatic folloWing mode, respectively, to capture and 
folloW said LLF trajectory section 8. 

[0082] In the example represented in FIG. 5, the pilot 
enables said LLF guidance mode at a point 26, upstream of 
said capture point 21. In this case, said LLF guidance mode 
is engaged automatically: 

[0083] as regards capture, at said capture point 21, 
this being so throughout the transition phase PT1; 
and 

[0084] as regards the folloWing of the LLF trajectory 
section 8, When said LLF trajectory section 8 is 
captured, that is to say at the latter’s point of entry 9, 
this being so throughout said phase of folloWing 
PHO. 

[0085] Thus, by virtue of the invention, When the LLF 
guidance mode is enabled, it is engaged automatically When 
the conditions of capture of the LLF trajectory section 8 are 
all satis?ed, that is to say at said capture point 21. The 
enabling of the LLF guidance mode signi?es that the sub 
sequent descent is a descent for capturing the LLF trajectory 
section 8. This capture phase PT1 is presented to the pilot 
With the aid of the means 23. 

[0086] Furthermore, the mode of folloWing the LLF tra 
jectory 8 is engaged as soon as the conditions for folloWing 
are all satis?ed, that is to say at the entry point 9. 

[0087] On the other hand, When the pilot or a creW 
member does not enable said LLF guidance mode before 
said or at said capture point 21, as represented in FIG. 6, the 
aircraft Acontinues to ?y in the same mode, that is to say at 
the same altitude in the example represented. 
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[0088] In this case, the aircraft A cannot join up With the 
LLF trajectory section 8 at said entry point 9. This situation 
is illustrated by the displacement, along arroWs F of the 
capture point 21 (and of the descent trajectory T3), and along 
arroWs G of the entry point 9. 

[0089] When the pilot enables said LLF guidance mode at 
a point 27 doWnstream of said capture point 21, the LLF 
guidance mode is then engaged right aWay automatically as 
regards capture. Moreover, as regards folloWing, said LLF 
guidance mode is engaged automatically When the LLF 
trajectory section 8 is captured, at an auxiliary point 28 
Which is, naturally, situated on said LLF trajectory section 8 
doWnstream of said initial entry point 9. 

[0090] Thus, by virtue of the invention, the engagement of 
the LLF guidance mode requires a limited number of actions 
on the part of the pilot, namely simply the enabling of said 
LLF guidance mode, With the aid of a standard means 29 
Which is for example connected by Way of a link 30 to said 
guidance system 2. 

[0091] In a selected mode, to engage the folloWing of said 
planned LLF trajectory section 8, the pilot chooses a capture 
laW. The example of FIG. 7 pertaining to this selected mode 
corresponds to that of FIG. 6 pertaining to the managed 
mode. Capture of the LLF trajectory section 8 is effected 
With the aid of the capture laW selected on the basis of the 
point 21. In this case, the device 1 automatically sWitches 
from said selected mode to a managed mode of the aforesaid 
type (following then being effected With the aid of the LLF 
guidance mode), at a point 32, When the aircraft A piloted 
according to said capture laW intercepts said LLF trajectory 
section 8 and When said LLF guidance mode have previ 
ously been enabled by the pilot, for example at a point 33. 
Consequently, the folloWing of the LLF trajectory section 8 
is effected according to a managed mode, in the aforesaid 
manner. 

[0092] It Will be noted that, Within the frameWork of the 
present invention, the descent, starting from the capture 
point 21 in order to capture the LLF trajectory section 8, can 
also be effected according to a standard descent mode (With 
given slope and given speed), doing so until proximity With 
said LLF trajectory section 8. During this descent, said 
standard descent mode is engaged, but the LLF guidance 
mode is merely enabled. When the aircraft arrives in prox 
imity to said LLF trajectory section 8, the capture of the 
latter is effected by the LLF guidance mode, then the aircraft 
is guided along said LLF trajectory section 8. 

[0093] On the other hand, if the capture laW is engaged at 
a point 34, before the capture point 21 (and if the LLF 
guidance mode is enabled), the aircraft A is piloted accord 
ing to said selected capture laW, as illustrated by a trajectory 
portion T5 in FIG. 8, in such a Way as to create an 
intermediate phase PH3. In such a situation, the device 1 
automatically sWitches from said selected mode to a man 
aged mode, When the aircraft A intercepts said capture 
trajectory T3 of said transition phase PT1 (thereby bringing 
about a displacement of the capture point 21, shoWn by an 
arroW H) as illustrated in FIG. 8, or else When it intercepts 
said LLF trajectory section 8. Said intermediate phase PH3 
is therefore situated betWeen the ?ight phase PH1 and the 
capture phase PT1 Which corresponds to the capture of the 
managed descent. In FIG. 8, the end of the capture phase 
PT1 is situated slightly upstream of the entry point 9. 
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[0094] Additionally, the exit of an LLF trajectory section 
8 is illustrated: 

[0095] 
[0096] 

[0097] It is assumed that the aircraft A is guided along the 
LLF trajectory section 8 With the aid of an LLF guidance 
mode of the aforesaid type, in a managed mode. 

[0098] When the aircraft A reaches a point 35 Which is a 
predetermined distance upstream of the exit point 10 corre 
sponding to the end of the LLF trajectory section 8, the 
device 1 foreWarns the pilot, in particular With the aid of the 
means 23, and invites him to enable an exit mode (for 
example With the aid of the means 29) so as to automatically 
exit said LLF trajectory section 8. Said exit mode is then 
engaged automatically When the aircraft A arrives at said 
exit point 10. The aircraft A is then brought directly along 
the trajectory T4 to a predetermined altitude corresponding 
to that of the trajectory T2 of the ?ight phase PH2. 

in a managed mode, in FIGS. 9 and 10; and 

in a selected mode, in FIG. 11. 

[0099] Thus, by virtue of the invention, and in contrary 
distinction to knoWn standard solutions, the climb of the 
aircraft A is not immediate, but it is delayed until said exit 
point 10. This is Why the exit mode is not engaged, but only 
enabled by the pilot, and it is then engaged automatically 
When the aircraft A arrives at said exit point 10. 

[0100] Naturally, said exit trajectory T4 may be direct, as 
represented in FIG. 9. It may hoWever, also exhibit hori 
Zontal levels 36, as represented in FIG. 10. HoWever, if a 
horiZontal level 36 does not alloW exit in complete safety, 
and runs the risk of intercepting the terrain pro?le 15, as 
illustrated by a characteristic sign 37 in FIG. 10, the device 
1 in accordance With the invention emits an alarm, as shoWn 
by a characteristic sign 38. 

[0101] In this case, the displacement of the point 39, 
illustrated by an arroW I, is not appropriate so that it is 
preferable to instruct a direct climb. 

[0102] Additionally, to leave an LLF trajectory section 8, 
in a selected mode, the pilot chooses an exit laW. Thus, the 
pilot can anticipate an exit of the LLF trajectory section 8, 
for example at a point 40 Which is situated upstream of the 
exit point 10 on the LLF trajectory section 8. One thus 
obtains an exit trajectory T4A anticipated With a point 39A 
of the start of trajectory T2, likeWise anticipated, as illus 
trated by an arroW J, instead of a theoretical exit trajectory 
T4B (in managed mode) With a corresponding point 39B. 

[0103] Additionally, in the embodiment represented in 
FIGS. 12 to 14, no LLF trajectory section 8 has been planed 
during mission preparation or aboard the aircraft and is not 
therefore available When an LLF guidance mode is required 
by the pilot. The aircraft A is assumed to ?y along a ?ight 
trajectory part T1 pertaining to a ?ight phase PH1, in 
particular a high altitude cruising phase. 

[0104] For operational reasons, it may happen that the 
creW has to make the aircraft A descend and has to make it 
?y at loW altitude, but does not have time to plan an LLF 
trajectory section 8. In this case, the characteristics 
described hereinbeloW are proposed. 

[0105] When a pilot enables an LLF guidance mode (With 
the aid of means 29), While no LLF trajectory section 8 has 
been de?ned or While an LLF trajectory section Which has 
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been de?ned is far aWay, the device 1 in accordance With the 
invention automatically determines an LLF trajectory sec 
tion 8 and presents it to the pilot by Way of the means 23 
doing so as rapidly as possible as soon as said LLF guidance 
mode is enabled. 

[0106] Since no entry point 9 or exit point 10 has been 
de?ned, the corresponding (so-called “chance”) LLF trajec 
tory section 8 is calculated ahead of the current position of 
the aircraft A, as folloWs: 

[0107] the point of entry 9 of this LLF trajectory 
section 8 is situated a predetermined distance D1 
ahead of the current position 41 of the aircraft A, as 
represented in FIG. 12. The distance D1 is the 
smallest possible. It depends on the computational 
capabilities of the device 1; and 

[0108] the point of exit 10 of this LLF trajectory 
section 8 is situated a predetermined distance D2 
ahead of said entry point 9. The distance D2 may 
correspond in particular to a predetermined ?ight 
duration, for example to ?ve minutes of ?ight. 

[0109] The LLF trajectory section 9 therefore exhibits a 
distance D2. 

[0110] Moreover: 

[0111] the slope of each of the transition phases PT1, 
PT2 Which have constant slope, corresponds to a 
predetermined slope, Which is hoWever, modi?able 
by a pilot of the aircraft A, for example With the aid 
of an integrated means (not represented); and 

[0112] the speed of the aircraft A along the LLF 
trajectory section 8 corresponds to a predetermined 
speed, Which is likeWise modi?able by a pilot of the 
aircraft A. 

[0113] According to the invention, said chance LLF tra 
jectory section 8 and said exit point 10 are modi?ed con 
tinuously in such a Way that they displace together With the 
aircraft A, ahead of the (moving) position 42 of said aircraft 
A, at the same speed, as illustrated in FIG. 12 betWeen a ?rst 
moment represented on the upper part of said FIG. 12 and 
a second later moment represented on the loWer part of said 
FIG. 2. The ?oW of time betWeen these tWo moments is 
illustrated by an arroW K. It Will be noted that FIGS. 13 and 
14 are formed on the same principle. 

[0114] Additionally, if said chance LLF trajectory section 
8 (of length D2) Which displaces ahead of the current 
position of the aircraft A encounters an auxiliary LLF 
trajectory section 8A (of length D2A), Which has been 
planned (for example during mission preparation) in the 
aforesaid manner, the device 1 in accordance With the 
invention merges these tWo trajectory sections 8 and 8A to 
form a single overall LLF trajectory section 8B (of length 
D2B: D2B=D2+D2A), as illustrated in FIG. 13. This avoids 
the need for the aircraftA to have to carry out a complex and 
risky climb and descent maneuver betWeen the tWo LLF 
trajectory sections 8 and 8A. The overall LLF trajectory 
section 8B is naturally determined in the same manner as an 
aforesaid LLF trajectory section 8. 

[0115] Additionally, in the case Where the aircraft A is 
guided along a planned LLF trajectory section 8 and is 
approaching the exit point 10 (a predetermined distance 43), 






